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Two New PVY Strains Isolated from Tobacco Plant in Korea

Park, E.K* J J Kim** and K. S. Boo***

ABSTRACT : Since 1980, burley tobacco plants grown mainly in the western ana! of the
Korea, have shown two new types of disease symptom. Both symptoms were found tc be cau-
sed by two different PVY strains : the PVY strain
as PVY- VB and necrosis on leaf veins by a PVY strain designated as PVY-VN. Iden-

tification of the PVY strains was based on host range test, aphid{ Myzus persicae) transmi-

vein banding type by a designaied

ssion test, physical properties, serology, and observation of virus particle morphology. The

virus particles were measured to be about 730 nm without any difference in shape or dimen-

sions between the two strains.

serum in SDS-agar gel double diffusion test.

Both strains also gave a positive reaction to the PVY anti-

These strains, however, gave a negitive reac-

tion to the tobacco etch virus and tobacco vein mottling virus antisera.
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Aol H 2 Y( PVY) & 742 w28 71
3 A8 A3t o 60 HEET 21 Yo
o AR SR RN oz JuA s

WE A2 PVYE 2ol n3olA wol s}
L Aoz gex didl, 2 BRET Wl Zof
239 A B4R wole Ak AEH F 25%7
PVYo| ot Aold, ZANAE o 4.5%9 &
pEe Jehy g

kel wpolal 2o 2l TMVSl ool mato]z
alolelz (CMV) o o] 7 wn'® &4
Burleyfol #3slv Q& i 2L BEHRAA =
TMVe| $fitk S8l Burley 210] A=z 3
L @Al 2 CMV 7 483 ulelelaz RiE
slo] %ok zelhv BHE Burley @ BESHuRelA i
d % 4 94" A2g mEe] wAHS A

Ak ol R 5L ERAl T Jebie
et BEERE Jehls 2701 ERe) yyew
TEEEd, AR o] RS vehile 9
Wb S7RER Qo) 1983 $2viet 29
ol BEMe] Al o] WA} Bo] #RERE ik

A d7E 94% Az ZElshe o ¥& 98,
REst /R, PVYd o Aez 259 Az$
Rk (strain ) qlo] &3z ole] MmalE wiolr}

" BE

HFERHERE . =404 A" BEAEES Bokx
PjelPuiel 1A A6 " Eo| 26 BREELE
BREE viehd BEBES AE Al 2
ob ghif Burley 21 FFol] AEFstge o w A
%2 carborundum (500~600 mesh)  #:pkBsEE Ik
o g3 AEF AYE =& A 95 g
upole] 29| HHg 4hRlsly] Ysle oe H 4
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Aol o} 20~28TT9 A6 BZEaldch EE
2BF 2HEHRY 4¢ T ATIEAZ =
t K CaClL, & olgstel ) Rz -20 Col
RESHA g olF FEEFO T Agslch
BEEEm A 8L AT 48AA FEs)
ek

HMMAERKE . SDS & ©]-23 agar- gel double
diffusion e ogich o o EuBHLe) 2L
0.5% Agarose, 0,85 % NaCl, 1% NaN,,
0.5 % SDS=2 slgivh FEERFES zAsr 9
8lo] tobacco etch virus( TEV) ¢} tobacco
vein mottling virus{TVMV )8 imw 2 &
WAL 2 ab-&S vlmstgel o] «f AR i
i 2 HWEA alolsiz: B North Carolim
MK 8 G.V. Gooding, Jr. ¥}a}2 HE ok
w2 wlo] 2l £ (PVY:NC57, TEV:NC15, TVMV
:NC148 ) o ole] o3t Hmie) ek

HEE M A0 Ed o8 @praLs 244
371 fte) FgolE A E ( Myzus persicae )&
LA G184 ot AEF 28R < Burley
21 56 &A ok 20~3027 FEFAAAN AA
2l 1#RE selEly AR 24A7% RAME
F3rh o] R EEL AFE 4 F@AA BEel n
&3t A H2S BEsigh WAl vehg g9&
A HmAESE 2 2R CA6 7 Qe A F sl
PVYe nd& 2halstgint

mIEaY HE RE AT 3BT Brd o4
2 wraRabgdel zol Itk Mz, MEEN 9
WREES Bos®) Fikol wet A4 slga, uhol
829 FEfAYE 22 A6 7 ¢ o} Burley
21 F5ol HFstg z4lslgleh

Hlojg{A HTHE | fHEEET 2Es 9y
= o35t} dippingkel o8] WFE AWslgch
ol W] g M& 29:2] potassium phosphotungstate
2 siglem, BFe] Aoly TMV (300nm) o} &
sl A=k nlA (Hitachi 11B) &9 % wjas
A ek,

5 ES

B0l Mol AR : EIREANERS T2 H4l5)
of @el WAL Gl Efol £H# A 7
Ajztste] TMV m=x CMVY Ztdzs] wW=s
BEast7] olwsel zelv Ao wiRe F
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DR A BEAE S5 1 23 g5REe

2 FAE 29 EIEH (vein banding) 24}
= FHA detle (Fig. 2), @ MRSl
EE dehlel ZE (net) Bl &iHE o4l
€Ul elZE FAL EY ERAA o FsA
vebgel R BREKE B2k v 99 &
{fEHgol e vephyton o] #HiLHge 249
Y 243 48E gl 2oy 99 B
E JdAT 452 45 F upeldda e 54
S0l UehdA oot Aol A4l WS
314 owl fERikel FRsr] ojugc)
BIREEERE A4 ol=al we) abake gk
Fdzslole THIES Eifl KHRaoz w5l
Al Zsted A A Felgh EEERS Jebyod (Fig
1) 53] BAE ol %ol FZ Uelyger o]
BHERE YA o R L34 Sgse)
Zlelle el mAlsteE, B E 2-d  ds
AL B7t ErldE FEAow @MEgEke]l et
wor, walel Alg AL ARG B B
Hgol Jebdel =&t AL ige] Folx| o
EO HEFoR TYHRT Eif]l A3} BEs ol
THEAY AT WEERE Jeld 248 38
7b dbeh dubdon BREL BE%d b #a
FHA7E TS P4l glo] A FeAE B
+ 2RI @R RedAe 3249 EFag
HEEe] vebytty

FERE . #3181 <9 ( Nicotiana tabacum)
o A, & EFTEL EIRERY HHEERE o
il 27 ERREBERE Jebion Hadoz
W FEIREEER S v ooh BEIREE Y YT
AL 27 MRS et 2249 mEmEsb et
Ul o] A&oz wal A9 9zt EHal
stAl vetydel,  a8v N repanda A& KRR
RS AT ol 2HMQ mottling F4AS wgl
b, BIEEHAE oFFY HASE Jehix g9
t} (Table 1), N. longifloradl A= 55 &
25 WAl gldle, HMMRE ¥ U g
Burley 21 5o AxFT A7} ulelel 29 7ol
o] &AH Ut = Chenopodium amaranticolor
ol A= FENETHE AT s 349 BB
EBEA et KA (Fig.s ), EIRREKS] 9
A FAptel FA4ERA duth AA “A6 "ol
As 7 ER%R 2T alnekd JEMES et
Ak (Fig. 3), ¥ =% (Fig.4), Physalis
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Table 1. Symptoms on various plants when inoculated with either one of two strains

(PVY-VB and PVY-VN)

2
Recovery—' PVY- one

Plants inoculated PVY- VB Recovery
Nicotiana tabacum
var. Burley 21 VC, VB, Moéj + VN, mMo +
NC 95 VC, VB, Mo + VN, mMo +
NC 2326 VC, VB, mMo + VN, Mo +
White Burley VC, VB, Mo + VN, Mo +
Xanthi-NC VC, VB, Mo + VN, mMo +
N. megalosiphon NR: Mo + mVN, Mo +
N. glutinosa VC, Mo + Ve, Mo +
N. repanda VC, Mo + No symptom -
N. longiflora No symptom + No symptom +
Physalis floridana mMo + mMo +
Capsicum annuum cv.

California Wonder Mo + mMo +
Chenopodium amaranticolor ChLL + No symptom -
Potato ® A6”(Solanum tuberosum NR + NR +

X S. demissum )
Datura stramonium No symptom - No symptom -
Gomphrena globosa No symptom - No symptom -
Cucumis sativus No symptom - No symptom -
Phaseolus vulgaris cv. Pinta No symptom - No symptom -
Vigna sinensis cv. Black eye No symptom - No symptom ~

Y strains, respectively.

VB

1, PVY-VB, and PVY-VN: Potato virus
2, Recovery tests were done by two methods

“A6” as the local lesion host, and serological reaction.
3 ChLL: Chlorotic local lesions on inoculated leaf

Mo Mottling mMo : Mild mottling

NR Necrotic ring on inoculated leaf

vC Vein clearing VN : Vein necrosis

floridana(Fig.6) 9
itk Aol o =%

oj8te}l =9+ % ( Datura stramonium ) |

N. glutinosad| = + &
mottling 42 vehyie

L.0]

Vein banding

: reinoculation to detached leaves of potato

mVN : Mild vein necrosis

e TVMV Bkss €8sk wateh(Fig.
7). ol% HBMLE 20C EESE JddA 934
A7 5A2FHE vehis) AZsigen, 16~

24217k Foll 7P g m gk

Cucumis sativus ), 74 ( Phaseolus vulga-
ris), AQ%E ( Gomphrena globosa) 2 F%F
( Vigna sinensis ) %ol AFs4€e A+ g
== okt

HmERME . SDS & fIAS agar-gel dou-
ble diffusion o 2 Z Al A3 F BRE
He PVY pumivgel #Wsle B¥ERES Jetl
o A2 ¢ HBEWES F4dsisles TEV

MAE F{itE . 2502 A9 B (M. persicae)
A o3 FRANE AR A3 BEKBY 80%
ojarel Zredsiglon o WAE TR FaAj
EREy 2 EREEERS Jetdch o] e o
AL ARXE FAF 2 BFFE dehdr] 4] FHslo
3~4EFol AZ £ HAL el olE
BREY S PVY im#st 4347 A5
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. Veinal necrosis on tobacco cv.Burley 21.

2. Vein banding from naturally diseased

. Necrotic rings on potato
7 days after inoculation with PVY-VN.
. Mottling and malformation no Capsi-

Burley 21 tobacco leaf.

“A6 ” leaf,

cum annuum var. California woder, 3
weeks after inoculation with PVY-VN.

. Chenopodium amaranticolor, showing

chilorotic local lesions on inoculated
leaf, 10 days after inoculation with
PVY-VB.

. Physalis floridana, showing mottling of

leaves, 3 weeks after inoculation with
PVY-VN.

. Serological reaction in SDS-immunodi-

ffusion test with the two strains(PVY-
VB,PVY- VN). The center well(A) had
PVY antiserum, and the peripheral wells
were filled with SDS-treated extracts
of tobacco leaves infected with (a) PVY-
VB,(b) TVMV, (¢) PVY-VN, (d) TEV,
(e) PVY(type strain MSMR), and (f)
PVY-VN.

. An electron micrograph of PVY - VB

negatively stained with potassium pho-
sphotungstate. Bar represents 300 nm.
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BHERES veter, 12 “A67 o AFHE
W] £ necrotic ring 4% Jelfrh

HIO|2 A MIPRY MM | 5 BFEKk e =
T e 60 ~65T, MWFEEM: 10,000 %, WA
T2 6~7H HAEZ vehde

Hiola{A 0| FHE | RREEe] S BT HEHES
o BEY A3 of 730nme HRE  dlelslA
HFt @S gleod (Figs.8-9 ), EiRGH 2 &
EIE R = el 2 Aoldl A7t AASHA &
skeh
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Fig. 9. Particle length histogram of the
strain, PVY-VB, observed in cru-

de sap preparations.

£ =

olgel ARER slFe] YT Yol Felg
wlolgl A= % PVYE sigreid o]So] A=
44¢ Felste AL PVYY A2 2 Rmd R
o2 249

W ZHNA HRBRA ERER §HL TV
MV e} g 1205t alo § At ERRIRER
ge TEVS 945 o fastgst 28y
TEVE 136 ztd=d Az34L vehia, 5
FEAL mottling F4< vehie g 10
A APBAA 4% 5 F2HE 1364 mottling
34, SUTAE A9=A gob TEVS ohdg
¢+ A% = TVMV Him#sh o 5 ke



g5l ® ookt PVY = TEVY TVMV 9}
RORREAA A2 s gAAn) o 151
oles) HmmRE S8 PVYE Awsiedds
o slElstm AR Yo HAHA K AY
aqAx TEV YV TVMVE PVY Hmmst w2k
&R ekokth

Gooding# Tolin®e stujdld 4sl PVY
2 gghia A HAe gel 37 Rie® T
Bslget &, 37kX RS =5 Burley 21FF
A &Y mottling A vehid, oE
Qe FE41 NC959} NC2326 (== McNair
12) hAE guEst mottlingF 4ol A= &2l A
Yehds RS ol gsted R shdstdrh zelnv
AARAA R 27 REEE ols 2WEF
oA EIRESRE LT EEHESAL, EIRE
ftkE EEERAS Jebi e 24 Goodingd] R
e AR OB REEeR JAHA0

PVY | wEttE s WMatke 50 ~60T, M
BEMEL 107°~107°, MREKES 7T~50HE 2
e} glof LAOIHE 2 date] wel 2 AE B
olx 9tk A AFHAAE F R 2T olE S
ol Eogek o] Fe afae =& E¥H 43
o #Ax FEmpe 5, AL FEEBY 5%,
x AQY Ao o et Aol ¢+ 3
AdEol upolelad A%, AEstede & #
mpEo] ARG JE0R ol §HAE e Ao
2 47t

g1, PVYRFS Aolx Ay R ZAA
Az el Aole deud D & AdeA 2
A% AL o1& At fAsigicL

welA ol4e ATJEE nRo] TF Al A
ST ERGY 9 HIREEERES potyvirus
group el &84 ulelaizzd, PVY2 wka
o =g o] T Ak WAL Helsle PVY

o #mgon A=l ¢lF R olF TR
g (PVY-VB) o SEjRsE Rk (PVY-VN) 2
2 A2 b

] o3

1980 Y &8 $e e} Burley B Q4=
ol A EENROl RErmtk = EEERS viehi =4
25 wxje] JAS I AzErgch

HE@EEE, HOARE wEHEEEE, T

EANFl AT AAAY D vlellz BT B
Ze E olEL AR §AL eElde PVY 9
F7HA Aoz WAk ol REEEL ddiE
Aol A ERERA 8 vehd FesAd  wet
FIREARIE (PVY-VB) 3 BIRBERM (PVY-
VN) o2 ffstslsh

PVY fifuEst o R#kE BBHHEE 454
A A% BENES Jehlen 2 dgdAds F
Rl At glgrh ol &zt WAlel f4tgl toba-
cco etch virus % tobacco vein mottling virus
e Sl de 44 vehish

RAARe Aol 8l & 730 nm S} FRP viol
2 KTt AFsger 2 FH 2rlee TR
i e TS
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